Abstract. Since the Belt and Road Initiative was proposed by Xi Jinping, the ASEAN-China Free Trade Area has been increasingly upgrading. In this background, this article thoroughly analyses the complementation of the aquatic trade between China and ASEAN based on the HS classification, by calculating the Grubel-Lloyd Intra-Industry Trade Index, Bruelhart Marginal Intra-Industry Trade Index successively. The results show that the aquatic trade is mainly inter-industry trade and overall, the aquatic trade between China and ASEAN is more complementary than competitive and has great potential.
Introduction
The Land and Maritime Silk Road came into being from the Qing and Han Dynasties. It has experienced the prosperity of Tang and Song Dynasties and the changes in Ming and Qing Dynasties. Since then, the relation between China and the Southeast Asia countries has been enduring and their economy and trade cooperation has been vigorous. Since 2002, when the Framework Agreement on Comprehensive Economic Cooperation between China and ASEAN was signed, which marks the beginning of the construction of ACFTA, the intra area trade between China and ASEAN has achieved great leaps [1] . During 2002 to 2012, the trade volume between China and ASEAN has increased by 6.6 times, with an average annual growth rate of 22%. The average annual exports grow by 24.07%, and the average annual imports grow by 24.73%. In 2012, bilateral trade volume between China and ASEAN exceeded $400 billion.
As aquatic products are one of the world's most important agricultural products, aquaculture industry plays a vital role in China's food security strategy and the development of aquatic trade is conducive to its national economy. Owing to the geographical link, the bilateral aquatic trade between Southeast Asia countries and China has been enduring for centuries. In recent years, the aquatic trade volume between China and ASEAN increased rapidly. In 2002, it is only US$309.31 million while in 2012 it rose to US$1754.19 million by more than 5-fold increase and the trade surplus is also increasing year by year. Especially since the completion of ACFTA in 2010, as the tariffs on aquatic products between China and ASEAN are cut to zero, the growth of aquatic trade between the two areas has been accelerating accordingly. As reported by the China's Customs, China's export of aquatic products to ASEAN increased by nearly 66% over the year 2011.
Under the construction of The Silk Road Economic Belt and the 21st-century Maritime Silk Road, the bilateral aquatic trade between China and ASEAN are now facing a historic opportunity. In view of this, this paper makes a detailed analysis on the complementarities between China and ASEAN in aquatic trade based on the HS classification, hoping to provide an empirical evidence to strengthen the aquatic trade cooperation between China and ASEAN. This paper will follow the customary ways on studying the complementarities of bilateral trade cooperation to study the aquatic trade between China and ASEAN. It will calculate the four empirical measure indexes including Grubel-Lloyd Intra-Industry Trade Index, Bruelhart Marginal Intra-Industry Trade Index, Thom & McDowell Horizontal and Vertical IIT Index, to thoroughly analyze the complementarities of aquatic trade between China and ASEAN. As a matter of fact, the chosen indexes are widely to study the bilateral trade relations in recent years. For examples, CHENG Rong and CHENG Hui-fang (2011) [2] used the index system to study the bilateral trade cooperation between China and India; HOU Min (2011) [3] used the index system to study the agricultural products trade between ASEAN and Australia; NC Leitão (2012) [4] used the index system to study the trade among countries that have similar demand while ZHENG Si-ning (2013) [5] used the index system to study the aquatic trade between Fujian and Taiwan.
Methods on Complementarity Analysis
This paper makes a comprehensive analysis on the intra-industry trade status and its structural characteristics of bilateral aquatic trade between China and ASEAN from both static and dynamic viewpoints with the following Indexes.
Grubel-Lloyd Intra-Industry Trade Index (G-L Index)
G-L index is commonly used to measure changes in the level of intra industry trade, it is calculated as:
weighted average reflects the overall intra-industry trade level as:
where i is the products of category i. The GLi ranges（0，1）and takes 0.5 as a critical point. If the index value is higher, the inter-industry trade level will be higher, otherwise, the intra-industry trade level will be higher. Calculate the G-L index of intra industry trade of aquatic products between China and ASEAN with the above formulas and the results are as illustrated in Table 2 . Overall, the weighted average of the G-L total index GLT from 2002 to 2012 show that the aquatic trade between China and ASEAN is of prominently complementary with high level of inter-industry trade. Specifically, the categories of aquatic products (all are primary products) of high G-L index value, which are characterized by high intra-industry level, are 0302 (fresh or chilled fish), 0303 (whole frozen fish), 0304(fish fillets, fish meat, mince except liver, roe), 0306 (Crustaceans), 0307 (molluscs), 1504(not chemically modified fish, marine mammal fat or oil) and 121220(Seaweeds and other algae). Among these, the categories of 0304, 0303 and 0307 are especially high. The G-L indices of categories 0301 (Live fish), 0305 (Fish, cured, smoked, fish meal for human consumption) and 051191 (non-food fish, shellfish and crustaceans) fluctuate greatly with intra-industry and inter-industry trade situation frequently alternative. Other than that, inter-industry still dominates most of the other categories of aquatic trade between China and ASEAN, which shows a strong complementarity. 
Bruelhart Marginal Intra-Industry Trade Index (BL Index)
The G-L index can only examine the change of intra industry trade. In order to explain the dynamic changes the aquatic intra-industry trade between China and ASEAN, this paper uses BL index to measure the bilateral trade between China and ASEAN. The index is computed as:
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where BL i is marginal intra-industry trade index，takes value of 0-1; ΔX i and ΔM i is the export and import variation of aquatic products of category i between two periods. In order to avoid distorting the real situation of the dynamic total index because of ignoring the offsetting of positive and negative variable values of the above categories of products, this paper uses the weighted average method from Oliveras and Terra (1997) [6] to calculate the marginal intra-industry trade index of the total aquatic trade between China and ASEAN. The index is:
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The results of BL marginal intra-industry trade index and the overall marginal intra-industry trade index of aquatic trade between China and ASEAN are in Table 3 . Table 3 . Aquatic Intra-Industry Trade Index between China and ASEAN Intra-Industry Trade Index, Bruelhart Marginal Intra-Industry Trade Index successively, and found the truth as follows: the aquatic trade between China and ASEAN is mainly inter-industry trade and seems to be strong complementary. We also found it is of very strong complementarity in some specific aquatic products which means the potential of bilateral aquatic trade between China and SEAN is still underestimated. Based on such historical background, it seems particularly necessary know how to make advantage of resources endowment of the two areas and find a feasible way to develop their bilateral aquatic trade. This paper attempts to propose the following suggestions: Strengthen the cooperation in marine industry with ASEAN to develop the aquatic trade between China and ASEAN. President Xi delivered a strategy vision of jointly build a China-ASEAN community of common destiny to Indonesia's parliament to give the direction for the cooperation in marine industry between China and ASEAN. Therefore, it shall be with all dimension and high standards to deepen the aquaculture industry cooperation with ASEAN, including offshore interconnection, coordinated development of marine fishery resources, research cooperation on aquaculture industry, environmental protection on maritime operations, disaster prevention and reduction, etc. It will certainly develop the aquatic trade between China and ASEAN by strengthening the integration of aquatic products industry chain of the two areas by ways of promoting the complementary combination on harbors alignment, ports connectivity, information sharing, transportation and warehousing construction.
